Gaussian Boson sampling (GBS) provides a highly efficient approach to make use of squeezed states from parametric down-conversion to solve a classically hard-to-solve sampling problem. The GBS protocol not only significantly enhances the photon generation probability, compared to standard boson sampling with single photon Fock states, but also links to potential applications such as dense subgraph problems and molecular vibronic spectra. Here, we report the first experimental demonstration of GBS using squeezed-state sources with simultaneously high photon indistinguishability and collection efficiency. We implement and validate 3-, 4-and 5-photon GBS with high sampling rates of 832 kHz, 163 kHz and 23 kHz, respectively, which is more than 4.4, 12.0, and 29.5 times faster than the previous experiments. Further, we observe a quantum speed-up on a NP-hard optimization problem when comparing with simulated thermal sampler and uniform sampler.
are no longer limited to low-gain regime, which favors implementations with the current technology. Moreover, GBS links to potential applications such as simulation of molecular vibrionic spectra [22] , molecular docking [23] and graph theory [24] [25] [26] [27] .
The most crucial resource for performing the GBS is degenerate squeezed vacuum state with high efficiency and high purity, simultaneously. Possible frequency correlation in the PDC will either reduce the Hong-Ou-Mandel quantum interference visibility or reduce the efficiency by passive spectral filtering [28] . As in the lossy boson sampling case [15] , the tolerable loss for the GBS to retain the #P-hard complexity is also an open question [17] . Nevertheless, it is clear that experimental efforts should be made to minimize the loss, for both retaining the fidelity of the Gaussian states and increasing the multi-photon rate.
Realization of GBS:
In our recent 12-photon entanglement experiment [9] , we developed a wavelengthdegenerate, frequency uncorrelated PDC source with near-unity collection efficiency, which immediately allows for a high-performance GBS experiment. The experimental setup is shown in Figure 1 
Results of GBS:
In contrast to standard Boson sampling, the relative input phases of each PDC can also affect the sampling distribution in the GBS. Firstly, we use only one pair of the twomode squeezed state from the same PDC source with a fixed phase, a 0.99 quantum interference visibility and a squeezing parameter of 0.31, to verify our device works properly. We observe sampling rates of 690 kHz, 34 kHz and 3 kHz for the 2-, 3-and 4-photon GBS, respectively. To quantify the overlap between the experimental distribution To validate the GBS, we apply statistical methods to rule out several hypotheses, including the thermal state [29] , distinguishable single photons [30] , and a uniform sampler [30] . The average photon number of each input mode in thermal state hypothesis and distinguishable single photons hypothesis is equal to the experimental average photon number. Thermal state hypothesis can be understood as eliminating the entanglement of each two-mode squeezed state. Distinguishable single photons hypothesis is standard distinguishable sampling with photon loss and distinguishable single photons. All these hypotheses can be efficiently simulated by classical computer [29, 30] , and should be ruled out to verify that our experimental sampling is not easy to simulated. Firstly, we sort simulated thermal distributions, theoretical distributions and experimental results in Figure 3(a)-(c) . The reordered experimental distributions are similar to the theoretical distributions but significantly steeper than the simulated thermal distributions, indicating non-classical interference in the interferometer.
Secondly, we applied a modified likelihood ratio test [30] to exclude these hypotheses (see supplemental materials for details). As shown in Figure 3 The counter greater than zero means that the distribution of sampling is more similar to boson sampling than other hypothetical sampling. We reject all these hypotheses because of the increasing curves of experimental results. 
